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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton 
conductive block copolymer and a proton conductive film 
for a fuel battery, having water resistance, low water- 
absorbing properties, reduced methanol permeability, and 
high proton conductivity. 

SOLUTION: The block copolymer has a block of general 

formula (1) and a block of general formula (2). In » i 

formulas (1) and (2), at least one of XI to X5 is a ~''':p^f '0^^y!^^^ 

protonic acid group and the other are each H or a * r*" ' y '• x* x' ?• 

protonic acid group; A1 to A4 are each a direct bonding, — ^C^^SV^-O •!^**0^*'Ci l"- ^ 
-CH2-, -C(CH3)2-, -C(CF3)2- -0-. -S02-, or -CO-; g. • ' " " I- 

h, i, j, k, and I are each 0 or 1 ; the hydrogen atom on the 
aromatic ring Is hydrogen, or -CmH2m+1 wherein m Is an 
integer of 1 to 10. -CI. -F, -CF3, or -CN. 
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[X l~x5 0Di!^;^C< tt) 10*«ya h>i!aTte«H^fettyD h>KS, A 1 ~A4«it«§^^, -OH 
2-. -C (CH3) 2-. -C (CF3) 2-. -0-. -S02-3^«-CO-, g, h, i. j. k, 
IttOXttl. ^mm<D7Km^^\^^ TKlgM^S^tt. -CmH2m+l (mttl~l 0©IS|gc) , -01. 
-F. -OF 3X«-CNTS-&. ] 
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Tf2-)Sic (1) T*to$ns«i»3jiL«)i*fe**-r*:/a-;;i't, TSB-is:^ (2) -cmt>^n^mr)mvmm 




(1) iS^Zf (2) -t, Xl~x5<D'>?^C<i:t>l-P*^:/Ph>ltSTa&D. ffi«^n-?n?fiitL.TH$fc«>^ 
P h>m»Ta&0,. A l~A4li^n-en3filtUT«S^^. -CH2-. -C (CH3) 2 (CF3) 2 
-, -0-. -S02-*:fctt-CO--T?a&f3. g. h. i, j, k, ni-€-tl^tl!ftltbTOSfcttl ^ 

*fc«-CniH2m+ 1 (mtt 1 ~ 1 0 . -CI. -F. -CFsSfctt- 

CNT$.-5o ] 
[»*3S2] 

-JSiC (1) t?«^n-S»0jib«3S*tt*^-r S^P-^'i'SrWb. STCifiSS (SftO. Sg/d 1. 3 5*0 

Tjffl^) *S0. 05-1. 2 d 1 /gOlSHT«)-5:t'Jif-7-tcd;0»e.nsct?&!|#ISfrs»*«Hc83ifeo:7' 

p h >e»tt::'"p 

-flJiC (1) *^ a1, A2©i!>;i<i:fe 1-:?*«-CO-T*0, *>t?35r»IS©7K^M^CDi!>?i£< tfc 1 -PdJ-Cm 
H2m+i (mtt 1 ~ 1 0 ©SIS) Tab5»*« 1 *fc«2 »riB«o:^p h>e«tt:;^p>v;^*fi^#:. 

[W^S 4 ] 

-flgiC (1) Xl:feckt^x2ttyDh>ma. X3~X5«H, A 1 tt- S O 2 - * C O A2«ilgi 

ife^. -CH2-. -C (CH3) 2-. -C (CPs) 2-. -0-. -S02-^fe«-C0-T^'P. g«l 

, hRt/i «^n^tiffl3tbTo*fettiTfes»*«ixtt2ttgBf6oyp h>e^ttypy^*a^^. 

-«3t; (1) A l*t-CO-T$.0. Altrtt^ig^b;itV»3fSS07Kmm?Oi>?5:<i:t>l':3**-CmH2m 
+ 1 (mttl-lOOSia) T*SC:<!:?£#mi-r-5?i!^«4fB«coyPh>e#tt:^P-v^^tS-&fl^. 

— (1) A^. A I*t-C0-Ta&t3> A2ji)^-CH2 -■Ca&-&C:<i:S:#mfr-5i**3S4lCia«©7'P h>fe^ 

tt:^p>y^*a€r«Jo 

:/D h>e^tt:/P'vi7*fia#:cO-f :t>3£t^asa*^*3 0 0~2 0 0 0 g/mo 1 ®**dt5~2 
0 w t %Tafe-5 3: i $r!|#^i-r-5W*3S 1 ~ 6 (Dl^^-ftlMzmWiO^zfa h >eStt:^P i'^S-^^. 

7'Ph>SE»*i. -CnH2n-S03Y (n«0~10(Og^, YtSH. N a ) -C*«> CI t^i^F 
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m^m 1 1 ] 
m^m 1 2 ] 
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1 3 ] 
[0 0 0 1} 

[0 0 0 2] 

^mm^rz\t^%^m^^xmmt^mzm^ft^ :it\z^o. mn<Dit^ji^)i'^-^mn.x.i^)v^- iz^^i^xm 

^^y-JU*^M?rfflUTBit^«*fT'5iH^;*^'y-;i/M*S!|s}m?t& (DMFC :Direct Methanol 
Fuel Cell) fcPlj^ ^tlTV^-S. ::©DMFCtt. *^*^^$-&.5fcJ60gJc!SS*^^SJifce6->>7';V 

Tawti^ h;^c->;^xA*««i«Kfr%::t*iT#, w\zm^m^mmmtvx&B-snx\>^^, 

[0 0 0 3] 

<D7nm^^^^\t>^^ y-Mt^mizid\,^xnmt^mzmit-^nx-:^ah>tm'¥-^^&-r^, cioT'n h>ttK» 

[0 0 0 4] 

DMFC©«^«]Ki:L.Tfflv^;t«^, y-jl^©;^ p;^:r- 
[0 0 0 5] 
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[0 0 0 6] 

M) o 
[0 0 0 7] 

\tT^U\^K ^fz. *^tti:/i€.fi<Tfc, K7Ktt*^ifi5V^«'&(r«. ]K©ll^j@^3S«©iST. ®*bfe7K€:^L.T© 
[0 0 0 8] 

>a6S-&wsiiifH»ii&iK*^«$3nTus i#st:s:ist2#M) . ^#S!ii:i7PDT;i/*;i'aEw7'j— x 

ji/i'^:? hsrE:;^ffl^^;t7'n h>^S^:t5ii<SffifllK (fi»J;ii*. # ffFiSti^ 3 #M) x;V3js>{tJ}?ux— r;^x- 
«55#M) -^^ i7DP7.;i/*:>-fb#'Jx— 7^;i/x-5^;w^rh>i:i?75>S'ffli'^;fc7.;i'jjN>75 

[0 0 0 91 

!SLmt:fii^o^mmmx'$,^rztbm&mtmfNm&^^^\im<oMm-v^mmmi)mtt^^ !^m^ti}mmx$>^. mc/K 
K*iT^s, m.mvrzm^i}7.\z^r)m7&mmif)m'k-r^fs.^<^'^m^mvx\^^rz, 

[0 0 10] 
[0 0 11] 

e. © ^ ^ / -;KDajad?e n^rztb. mmito^^^mmmm^nmi^ -o tz, 

[0 0 12] 
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[0 0 13] 

mffxm 1 ] 

0-4 5 9 1 3^ii^ 

ItHBSS 2 - 9 1 7 8 8#i;^|g 

[!|#f^5Cffl{ 3 ] 
#W¥0 2-2 4 8 4 3 4^ii^ 

1#a 2000-50122 S^ilJ^ 

it^BSBSS 2-9 9 9 8 2^ii^ 

ffl|g5iiMm9 9/6 1 1 4 l^?BiM» 

H^iiM^O 0/6 6 2 5 4^g^ifflS 

[!|#l^s:iSt8] 

2002-35897 9^^^ 

nmfficm. 1 ] 

Macromol. Chem. Phys.. 1 9 9, 1 4 2 1 - 1 4 2 6 (1 9 9 8) 
[*#WXii{2] 

J p. 1 7 (1 9 9 9) 
[0 0 14] 

[0 0 15] 
[0 0 16] 

[Yk2] 
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[iC (1) iJctUf (2) (f, xi~x5c!)/!>!^< tfci-:3*i:/nh>B6ST*?), ffii«-?-n-s-*ti3!li5iLTHifett:/ 

nh>mST«.'P. A l~A4«^n^'tlffi3tbTit^il§^, -CH2-. "C (CH3) 3-. "C (CF3) 2 
_0-, -S02-*fc«-C0-T$.t)< g. h, i, j. k. 1 «^n^*nffi2:LT 0 1 ^/pL. ^ 

#SCO**0^^«. 7k^M^> *fc«-CmH2m+l (mtt 1 ~ 1 0 ©1EI&) , -CI. -F. -CF3*/S:«- 
CNTa&S. ] 
[0 0 17] 

3js7.*>^a7ii:dt^if ?>ns, fTt)T8BSC (4) •r3^sns7.>)i'3f:>KS*w*b<, tss (4) 

-CnH2n-S03Y (n«0~ 1 0 ©SI?C. Y«H. NaSfc«K) - (4) 
-CnH2n-COOY (n«0~10®SSc, YttH, Na*fc«K) - (5) 
-CnH2n-P03Y2 (nttO ~ 1 0 <D3g», Y«H. Na*fcttK) - (6) 
[0 0 181 

#«^ph>Ka©^*a>&^*i«<, is:fah>^m^^mLrj.t^^. B*iis.i^<i£BS*i4(cMn, TKiifcceaft-r 

[0 0 19] 

uii, -fisic (1) T-«^n-5iSi'3jib«ifi*fi*wr^::^Dh>e«tt:/p-yi^t-«:^ (2) T^sns^oig 

J6=^Dffl^i-|§i«jg<&J]^fi!tL*^fc<, tiPBl*t^J-^^T^'&^nTl.^!^V^fcJ6-/D h>e^tt:7^a-v^ro7K'N(0^«tt 
[0 0 2 0] 

*fc. -flSiC (1) iS^Z^ (2) T«^SnSi^Djgt«ifi^fiC^*T*7>i5^A*a-&^tt. ±fS200^jg*a 
[0 0 2 1] 

^^Bjjc^-syn h>e^ttyD-y^*a^^<^0'f :i->3gife«^»«3 o o~2 o o o g 
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/mo 1 V$>^Z.ti!)^B^V<. 500~1000 g/mo 1 X'$)^:i t-A^W\tttf^L\>K 
[0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 

*fgHJ<D-JfeS (1) T'«t)$n-5li03iL;»ji*fi:?&«-r^:/n<;;^'tt. aTEilti* m&O. 5g/d K 3 5*0 
TS!^) **»*L.<»0. 0 5~1. 2dl/g> ±0»*b<ttO. 1~0. 9dl/g, $f)»C»*KttO. 
1~0. 6 d 1 /g-Cafe.5:tU:^v-lCcfc'9#e.ns^<i:*WSbVi. K^-'J =fv-ro^i-T«*VjN$-r#^ (STttt 

[0 0 2 5] 

©fifeSfiJ^tt, 1 0 0~3 0^;i/%T'»-&Clt*«ff* b<, 1 0 0~5 0^;V%Tfe-5Clt*«i^t:»*L.I'>. 
[0 0 2 6] 

(1) T^fc>Sn-5Mlf3igL'«jS*ffi&*"-rs:/P5'i'©#l^**'>JS:<'^«^f'«^ T'p h >e^tt**<S < !i 0 

^i^^ns, -flgsc (2) T'«$n.5iiDiML¥^**S'&$-a:T-fig^ (1) T«$n^^O)ib«ia^esr*-ri. 

:/P<>5'©-1':t>3?tfe«S»*^^-&^<i:tC<i;i9. :/P h >e»14yp y ^^M^fl^oyp h >'e^«, 
[0 0 2 7] 

:^mmizm^-f&^ (2) T«t>$n-5*ii9jIL«ii*^*^^;^Cl>:/Py^tt, mrlB^ (1) T«t)$n-5»03lb 
«ji*tt^*-r-S>:/P>yi'®>K'\®^«^®*ffi^5S*ffliSiJT^fc!)6. ffi};7Ktt*ifi< J.t3SP*^J-^SrSlt»C< V^Wii* 
-Ed^f.^^.. H^ZX, (2) Tat)$n*»0jgL#ijfi*ffi)6^S;S:-5^Py^«. -119:5: (2) T«*3Sn«. 

2a!S£i±C5iNI<3jIL#|jfi¥^*^e.;^oTV^T*)SV^. M:/P >y (CX7,?-;V^^. ;*7-5)^^^-h^'&. 75 
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[0 0 2 8] 
[0 0 2 9] 

:$i%m<Dzfuhy'mmm-:ray^^m'^mt. -«t^ (i) T«$ns**0jiL«i3i*fi:*«TSB-«i^ o) -ess 

^ A $ n .5 31 i » e. tl T 1/ i s . 

[^b3] 




(3) 



[iC (3) 1^, X i43i:t/Jx2«:/p h>sia, A l «- S O 2 -*:^c«-CO-. A2«itS^^, -CH2-. 
-C (CH3) 2-. -C (CF3) 2-. -0-. -SO2 -*:^c«-CO-TibO> h. i ^n^'tlJSii bX 0 
5ifSS©;!KmS^ti. TKI^ff^Sfctt, -CmHam+l (m« 1 ~ 1 0 ©SIS) . -CI. -F 
. -CF3$fc«-CNTafe-5. ] 

[0 0 3 0] 

*^?goyP h>e*tt:/P>>i'^S^fls:©4i-TSlC!t#lC$!l^«fili*^ fiTCftSS (S«0. 5g/dl, 3 St:"!? 
(CL-TO. 5~2. 0 d l/g©«gH*«»SL<. 0. 7~1. 5 d 1 /g©«6H*t^^fC»*bVJ. 4)-^fi5&« 

(g-r^-5<tyP<;/i7#^a-&#:0D^S;((?{a<. • KSB^WJRi^ • j^lilCckOWn^*^*^*^. Sit 

[0 0 3 1] 

*^??o:7'D h>e«tt:/Pyi'*fi^#:oSl3g;&ffit#t;:*ijll«7S:Vidi, «»JA«, £iiT©^ftio^FftT?^^-rs 

(A) T'p h>KS*w-r-5^:y7-i. -/p h>SE»*wb;^ctt/>^y v-^^cttwr-s^ry-^-tsr^a^bT, 

-fiS^ (1) T«^n^i^0iIb«ig#&*^^>;^£^7'P->i7$:#-r^:tU=fV-i-r«>. ■e-<7):tUrf7-i, -K^ 

(B) :/p h>s?^*b7^iV^^/-7-*i^a^bT. -fisic (2) -e«$n^«*»33ibflijgmfi^w-r-5:/p-;'i'*> 

^;fctt-€-0:f U rfV-tSasa^S-ti-TyP h >e^14:/D>yi^^a-&#:S:f#S*ffi. 

(C) ^P h>^S?rWb;a:Vi^:y v-Srffia-&bTtfiig^^'Jzfv— tb, <^:ir7.;i'*>"fk^©:&feTHa®#:t 'J 
rrfx'-ic^p h>g!«^^AbT, (1) T'«^5tl^^ 
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(D) ■:fnb>m&ttmx$nB^mmmm^<iu^^O'yi7t. ■fah>mmtmx^nm^^-^^ (2) 

[0 0 3 2] 

U rfv- 1 ?rR*S$1i--5:3&^5!iiy □ h >^»SWr-&y P ®$!lia?*^^BT'*-& C i: J; 0 bl/^ 
[0 0 3 3] 

*^BJO^Ph>eSi4yo-7^*a^#<^iaji:J^te«^ yph>SES<£*T«)5¥#S?i'A7'f H<1:-& 

ii^^aai^L, (1) T'ig^2$n-i.iso5iL«ifi*fi:?£*-r^:^ph>m«^**'j^v-s:-&^-r5. 

nfc:tU:Jv-tt, *if*b<tt3 5*Clc43tt-2)a7niteSl5&«0. 05~1. 2 d 1 /gTfe 0 , ^'J rf^-©^J-^^»« 
[0 0 3 4] 

WgB^<J:fv-fc, ^»:K-:?A5'f hMk-&i|&t^#i^v't HP=lrHb^i|^!)?&^JnbTa«S'&bT-«g^ (2) x-^fc 

[0 0 3 5] 

^#lS-:?A7-f hMb^i^tLTtt, ^J;l«, 4. 4' -'Jy )V^U^>^/y 3, 3' --:^7;l/^P'?>'/7 

xy>, 4, 4' -i^i^pp'O^/^xy >« 3. 3' -i^i' PP^>>/7xy >, 4, 4' - v7;V:tP v7x:^ 
)V7.)Vii-sy. 4, 4' -v'i'PPv'7xn;l.7.;l'3}^>. 1. A-Vy)V:irU^y^y. l, 3 ->':7;i':^P'^>if> 
, 2, 6-i^i'PP-^>^/-h'j;l/, 4. 4' --:^7;i/:tPt:'7x:r;l'. 3, 3* -v7'Pt-4, 4' -v7;l':t 
Pe7x:::;p, 4. 4' -$;7;i/::tPi?7xn;P^^' 4. 4' -i?i7PPi?7xX;V;>t5'>, 4. 4' -v^;!/ 
:^-Dv7xr:;^X-T•;^, 2. 2-b'7. (4-:7;i/:tP7x:i;V) T'PA^. 2. 2-b*7. (4-^'PP7xn;i.) 
7^PA>, a, a' -h*X {4 -y JV^tuy :sl-)V) -1, 4 V/P t!;P^ 3, 3' -i^^^f-JV-A 

, 4' -'j-y)V^u^yvyx.jy. 3. 3' ->'x5^;i/-4. 4' -v7;i/:tP'^>v/7xy >, 3. a' . 5. 

5' ^:f.Y'y^=f-)\,-4, 4' -i77;p:^D/^>'/7xy 3. 3' --:?;>^5";l/- 4. 4* -'Ji; UU-^yJy 3i 
/>, 3, 3' , 4. 4' -5^h5;<^;l'- 5, 5' - v'i' P P^>y7 x 7 3, 3' -'J:^-^)V-4, 4' - 
'yyjV:ta~yy:iL~JV7.)l'tsy. 3, 3' -'y:<^Jl'-4, 4* ->'i7DPi7 7xX;l/7>Jl/5f:>, 2, 5-y7;l/:t 
PhJVX>. 2, 5 -v7Jl/:tPX^;l/^>-tf>, 2. S-v' 
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[0 0 3 6] 

t7x:i;k 4, 4' -i^t HD:^-->>'7xZi;i/7.;l'7'r 4, 4' -vh Hd4^->v7x-;1' 4, 4' 
->'bFo + '>v'7x:^;i'X-x;k 4. 4' -vh h*D4^>-v7x::i;i/7.;i/5t;>, 4. 4' - v'b h'P^->^>V 
7xy>, 2. 2-l£P. (4-t HP=^->7xr:;l/) 7^D/1>, 1. 1. 1. 3. 3, 3 -^^-^y JV^a- 2 , 2 
-t'7. (4 -h h*o^v7x:::;W 7'p/1>, 1, 4-t:*7. (4 - b K n + >'7xn;l') ^>-lf>. a, a' -b*X 
(4 -b HD4^->7xn;W -1. 4 -v^5^;i/'<>-lf >^ a. a* -b'7. (4 - b Fn=^^->7x::i;l') -1, 4- 
e^-f V/nb;i/'^>-tf>, a, a' -b'7, (4 -b Hd=^^v/7x::i;U) -1, 3 -v'f V:/Dkr;i/'<>-tf>. 4, 4 
' ->fbHP + >"^>'/:7xy>. 1. 4-tX (4-b h*n^v"<>^y-f;i') '<>if>, 3, 3-'Jy)V7ta-4 

, 4' -v'b h'p=^^b*7xn;i/, 2-^^;UA'f Kp=t^y 2 -x^;WN-f FP^y >, 2 --f VT^PtrjWN-r F 
p:^^y>, 2 -^i^^'jUA'f FP^y >> 2, 3-v^5";PA-f Fp=^^y 2, 3 -vx^;i'A'r Fp+y >, 2 
. 5-vp^5^;wN-f Fp+y 2. 5 -v^x^^i'A'f FP4^y 2. 5 -v-i" v7'ptf;PA'f Fp+y >, 2, 
e-v'^^^jww Fp^^y >, 2. 3. 5-hUpt5^;i'A-i' Fp^y >, 2. 3. 5. 6-5^h7^^;i'A-f FP=^r 

y>, 3, 3* -v^^;l'-4, 4' -vb FD=¥->b*7xx;i', 3, 3' , 5, 5' -T-h'y A, 4' - 

vb FP + >'b'7xx;l/. 3, 3' -i>}>^^)V-A, 4' -i^b F P=*^->v'7xx;i/;*^' >. 3. 3' . 5. 5* - 
y-Vy :I^^)V- A, 4' ->7b Fp4^>'>?7xX;1/;*^'>, 3. 3' . 5. 5' -x F 7X9^;i/- 4 , 4* .-S?bF 
P^v'v?7xX;l/^^'>. 3. 3' -'J:^^}V-A, 4* -i^b FP^i'v'^xXJl/X— r;K 3. 3' . 5, 5* 
-xF5^5";U-4, 4' ->?b FP=*^->>^7xX;l/X-5^;k 3, 3' -vp^5';l'-4, 4' -v'b Fp^^S^v'^ 
xx;l.7.;i'7^ F. 3. 3* . 5. 5* -y-hv A . A' -v^b Fp^'>v7xx;L'X;W7^ F. 3. 3' 

-'J^^)V-A. 4* -i^b FP + ->>'7xx;|/X;i'*>, 3, 3' , .5. 5* -y-Vv A, A' -i^bF 

P^v'v7xX;PX;P3f:>, 2. 2-lf7 (3-^^;P-4-b FP + ->:7xX;i/) 7'pA>. 2. 2-b'7. (3- 
X^;l,-4- t FP^^i^7xx;V) 7'PA>, 2, 2 - b'7, (3, 5 - 4 - b F a^->7xx;l/) t'pA 

>, a, a' -b7 (3-/^;i/-4-bFP + ->7xx;i.) -1. 4 - v'-f V :/P b;i''^>-tf >, a, a' -b'7 
(3. 5-$^pt5^;l'-4-bFP=^^->7x:r;l') -1. A-'J-i Vfu\^)V-^>My. a, a' -t7 (3-^^;!/ 
-4-bFP + ->7xX;i') -1, 3 -v^-l" V7'Pb;l/'<>-tr>, a, a' - b7 (3, 5 - >';^5";l'- 4 - b F P 
^iyys.=.M -1. S-v'f V7'Pfc!;l''<>-lf>?Iti:**tf e>n, mfflafe^V^«2a£l±Srii-&bTfflV^-&Cli:*i 

[0 0 3 7] 

zfu h>wt&^^-t^'^mmi>/\^^ \^it-^mthx\t. suf2©3fS:K>'A5-f ]^^t'^'^(D7,jV!i-syitm. tji^ji 
7.)V^>'ftm<Di,3iTb\ 2, 5-i7^DPSm*^, 2. 5 - i^y A^ct^MMm. 5. 5' -:*j;i/3)^:n;i/b'7 (2- 
y)V:ta^BWrm) > 5, 5* -7;V5^x;l'b'7 (2-7;V:tPSAS^) » 2. 5 D P 7 xX;Wjf:7* >S! 

, 5, 5' -*;pjj?x;i/e7 (2 -7;i':tP'^>-tf>:1^7,7jx>K) ^^zSta:>7)Vti^)^m^^ii'S:m^f^:iti)ix 

T'p h>iES^*"-r«.^«i!^>'b FP^^-Wt^tiiLTtt, MfB©3^S;Kvb F p+-Wb-&'iJ©7;i'3f;>'fb'^, 
^)V7.)lt^y'{t^<Dm\ 2. 5-vb FP + v^mSm^ 2. 5--:^b FP^v"T-U7:5';i/S!, 5. 5' 
>>?-t)-'Jf';l/Sf, 5, 5' -5^::i-v'U-'J5=-Jl'K, 2. 5-vbFP*>'7xx;i/5j^7*>®!;^f©U>mS*WT'6 

[0 0 3 8] 
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(11) 

XbjSlTJ^Jl/J^Xbf S^I^cd;^}* (Ma c r omo 1 . Chem. Phys.. 199. 1421 (19 
9 8) ) {C<kOf#-2)Cli:*«T#S, 
[0 0 3 9] 

ayi7^m^ii^^mM\zmM^^^^\t»mLrzu~xfr^m^\z\t. 't<7)mm\z^\zmm\tt^<. m^ii. ^ 

[0 0 4 0] 

5 ia«^SS©^{b J; -S) :f p h >ma©Jlftl8t^ll^3SiRi^ t J: * 7 >y ©f6^*«ffliSiJ $ ti^.. 
[0 0 4 1] 

^^B^CDT'P h>e^tt>'P-yi7^m^#:(J. T'P h>fi^)!i<i:-rSCl.i:*^T'^2). ^^bJcdt'p h >esK«> * 

bjtm)Kfe-&ti. *^bJ<d:/p h>e^MG?j?i5».fC!tftc:«PItt;^Vi5ii^ aiLlKTib^^^^Jrtt i 0-2 o o wm, m 
lKTa&.5«-&C«l~l 0 0 AimTfe-Sd^^iff^H^i. 
[0 0 4 2] 

*^bj(d:/p h>e^]K«, *^Bj©yn h>e^tt:/D<y^7^M•&^^-^^T^m«J:<, 

[0 0 4 3] 
[0 0 44] 

v>:tf>. pyi;vh, ^pa. ^wyi.. ni-'J'^h,. ^>if7.7->. )\/7-~'0h.. -i'Uv'^'A, n^=y^h.. 
. Pv?':7ASfc«-^nc©^^*«^tf e)ti.5. 

[0 0 4 5] 

*%?^royp h>e^tt>'P>>i'*a^^*:«. yp h>e«ttiiS*SiJ<i:L.TfflVi^c:<t*iT^^= *^B^(73>^D 
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(12) 

[0 0 4 6] 
[0 0 4 7] 

D h>eptt ^^tM^flctt, -flsic (1) xm^n^mKimLmi!km&t:m-t^-:ftiv^inm^'^^^t\z 
«<D?am*q#^n-5^»*LVi. ^p h>e5Stt:/p<y^*a^#:o?Bi§:^i*<i:bTtt, T'p h >®faT«)^;^;u* 

>KI«l±©i^fiSiffi^. 5?#S<hi'PP7Jl'=^^;i'S07'J-x;l'i7 7 7 hSiS, i7PP7.;U*>K|nI±<&7.;i'3fc>75 
2. :/'ph>::?'p>yi7#ta'&<*^£#lfi!c-r-&«l»?3gbm^ii*fi[4'C:^Ph>®!». ^JW^J^n;!/*, 7;i'^;i'SS^c« 

[0 04 8] 

*»?g©:/p h>e«tt:7'p>y ^*a'&^*^:^J>'^^^->'^at5?*^l'^t^^ie^Lfc0t^®^P: i ~ i o <D7)v^)vm 

^o^m^'&^^tii^xt^, ti)Vifi~)v&iii^mm\zm.m^-kLrz^mm'¥-^i'-i o<D7)i=¥)im^rz\t^^u 
>&<Dnmmm\z-o\,^T^m-t^, yph>estt:/py;7#^a^<*c4'©*;i'#-;i'«. is^zf. yph>g«tty 
ay^^m-^i^'p<D^mm\zmmi^'^vrzm^B^^ i ~ i o o7;i/+;i'S*fc«;<5'^>att;^:©«k'5ja:}gT^<ii 

[^1:4] 
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(13) 




[0 0 4 9] 
[0 0 5 0] 

^. pIiS©ieffl(Z)5tSrSgl*T'#-S=b©Srffli'i-5, {Sm^ffitT, Sffi*:^tT, 4^-by>7>:/, 

1 0 0 0 0 Om J/cm2, Jif ^ L < « 1 0 0 0 ~ 3 0 0 0 0 m J /c m 2 T$)-5. *^BJir*^*^^5g<itt:/P h > 

e#iK5«ML,^co, ^p h>e^ttis^^jicj;i9«s«ipf, i^»^mxit±/'%u~i^=&m'^-t^mzmm\z^m^ 

[0 0 5 1] 

■:fu\->&m-mmm\z^y)mfs.^*^^ mis, i 2 o~3 o ot:, ff*L<«i 5 o~2 s ©"ct. 0. i~i8o^ 

m. $f^L<«l~6 O^i-raTS.^. f^$il1g^2 0 CCj^JLTTfT •5«^«ii»CD7v*;^%4^J^^*p•r^C^:*^*T' 
[0 0 5 2] 
[0 0 5 3] 



^M2004-3S9925 



(14) 

[0 0 5 4] 
[0 0 5 5] 

( i ) a7t*fi« (tj i n h) 

tc<D%. 3 5x:\zi5\,'^x'y^o-y"f^mwr'^mMhrzo 
(i i) ■i^>^^£mm 

( i i i ) 

^(Dmmmt^oM-mvft. (iv) -f:i->e^s (9o*c, Biffi^i^G) 

lM8iESTS}SLfclJ->7';W7-f 1 cm2or)^7LS:*-r^ 1 0 0 ^ mJSP E T 7 ^ ;VA©n-®»ca^«®$r 

(v) ^^y-jmm^ 

<Dmmyiim<D^i$'j-)vmm^itt::ff7.i7a\zTm^\^fto n^tift^^^y-jvm&muamuo^m^^*)^ mmso 

(v i) 
[0 0 5 6] 

mmm i ) 

;i'j}?-;HfX (6-7>/|/:*-P'<>-tf>X;i/*>ll:^hU':7A) (£ATD S D F B P tBS^) 4 2. 2 3 g (0. 10 
mo 1) , b'7. (3-y5^;l'-4t FP=^^->7x:r;U) y^'>2 5. 6 3 g(0. 1 Omo 1 ) *5<J;0^^*KS^* U 

•^Aie. 59 g (0. 12mol) ?£»fFbfc. CiniCv';?^?;l'7.;l/3l^^-> h* 2 5 5 . 5 giicfci;^ h JVX> 3 1 . 

9g<&JJD;i, ^*:!t;x<&iii;JSJ^b^i;*«e., 1 4 l'CST2I^PBldHtT#iibfc^, 8^PBlSjeS:fTo;fc. SJCtth 

TtJfe^bfc©-^. g^aSTl 5 0'C4P#PBmiSbT:tU=fV-S:#;fc. #5.^1^:^ 'J rf7-0®7C*i5a« 0 . 13 

di/g (DMso) , jtf9;^tei^SK«2 5 o'cet± (2 5 otj^-croiBii^gT^^itii) -e$>^rco 

[0 0 5 7] 

BtrlBSJSfttr. 4, 4* ->?7;p:tD'>;>V7x/> (£ATDF B P<i:IBSf ) 2 1. 8 2 
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(15) 

g (0. 1 Omo 1 ) , t'7. (3-p<5^;U-4-h: HD=^^>'7x:::>)l/) p<:$'>25. 63g (0. 10mol),M 
TK^KjtJ'J-^A 1 6. 59g(0. 1 2mo 1) , vptf^;V7-feh7S HI 7 3. 8 g*3.kCXh;i/X> 1 5. 8g* 

[0 0 5 8] 

iaKjlSbT:/nh>iES (X;U*>iE:>-hU':7A») <£^-r^^n>vi'*S^«:9 9. 5g (iR^93%) Srtffc. 

f#e.nfc:/Dyi'*m^#:c3a7c!tea?«i . 2 i d i/g (v^t5";i'7-feh75 h) , :*f5;^GSsia*tt2 2 o*ct 

[0 0 5 9] 

f#e.n/t:7'D-:/^*fi^*^4 gSrDMSO-v^^;l'7-fe h75 K (1/1. w t /w t ) Ji^?^ 3 6 g ICjJDiiSfi? 

7.mU±\Z=^^7shL. ^^jlST^ii^^e. 2 0 0'C*T:2B#FBl*^ltT#S^jSb. 5 0 wmW^^fflofc^^ 
^l/ASrWfc. #^nfc7W';i'A*2NiSie*J§?«*5J:tKM*fcl B-^-DS«LT7.;l/3^>m:>-hU'>Aa©:^Ph> 

^^^n^K :7U-ox;v*>KS?:*T-5 7-f;i'A4r#fc:. ;i® 7^ ;i'A©-r :t >^isssatt 5 1 0 g/m o 1 

, KTK^ttl 2%, :i->g2^Stt0. 1 4 S/cm, ;*^'/-;i'jtjittttO. 4 Mmo 1 /cm2 • m i nTfeo 
fc. 
CO 0 6 0] 

(^SS^J 2 ) 

h;i.x>3i. 9 g(Di^t>y)\zhjvx>3 0. o gtim^'^rcmitmmmi iimm\zi^xM7Lif&muo . 3 5di/g 

(DMSO) . :iJy7.Uf^Mm2 5 0X:£k± (2 5 O-C^TCOaO^TTlc^tli) ®:^'J =fv-€:#ifc. UiS. ^'J=fV 
— -ft^CDSJiSMSttl 5 2'CTa&ofc. 
[0 0 6 1] 

h;l'X>15. 8 gOf^t)'3{rh;i'X>l 7. 7gS:ffll/»fcffi«, Jlffi^iJ 1 <i:|5|^(rbTSJS:#lC^:y-7— ^SSr^jQ 
. 8«fW©S*S*ffVV STcftiSl. 0 6dl/g (>'^^;i/7-bh75 HTiBilje) , ;tf7Xte#Sft2 2 St:©:/ 
D«yi'^^m^#:9 7. 2g (IR^9 1%) 
[0 0 6 2] 

C)nfc7-c;i'A<iD-f :r>3;5*feS^fitt5 2 0 g/mo 1 , 867K*ttl8%> •<:t>e^fStt0. 16S/cm, 
y — Jl'SiSIt^ 0 . 9 izmo 1 /cm2 • m i nTa&ofc. 

[0 0 6 3] 

(ItiK^J 1 ) 

^mmxw, mmm. h)vx>rmtcvrc^mB^m^ft}^^s§. Rzmnmm^m^ityy7.=i\z. dsdfbp 

42. 23g (0. lOmol) iS-tO^DFEP 2 1 . 8 2 g (0. 1 Omo 1 ) , b'X ( 3 - ^^^JP- 4 - t F o 
4^->7xX;l/) ;<:5'>5 1. 2 7 g (0. 2 Omo I) fcj;t>'^*^i!:* U "^A 3 3. 1 7 g (0. 2 4mo 1) * 
ffiiffL-fc. cntCDMS04 2 9. 3 g*3 J;^^ h;l^X> 4 7 . 7 g SrJnA. S^:tf7.&ai;^*^UJi*^e>, 1 7 6*C 
i-e2I^W*HtT#jabfc^> 1 OI^MS^S^frofc. S*Stth;i'X>®8KTtcffV^ em-rS7K«iJ-JKgfcJ:0^> 

[0 0 6 4] 

;>l3'y-;H 0 HCSMb. tffffibfe'J^U 7-t h>Ti5tttLfcig, 1 5 0'C4^rBm^LT:/ 

Dh>®?S U;P3jK>gS:hhU'^A») ^^-rS5>^^A*a-&«Jl 12. Ig (JR^8 8%) f#e>nfe7 
>^A^^ 
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(16) 

«^#:Oji7C*i!i«ttO. 9 1dl/g (DMSO) , iJy ?.U^Mm\t2 5 0X:&.±. ( 2 5 0 ■C^TOiSU^T^^W 

) •n^^'oft. 

[0 0 6 5] 

fc. C:©7i'Jl'A(^-1":t>32^aS««5 1 0 g/mo 1 , ®:7X*tt5 4%, -f;i->e^SttO. 2 4 3/0111, 
;i/S3§tttt5. 0 Mmo 1 /cm2 • m i nTab-pfc. 
[0 0 6 6] 
(JtfetSJ 2 ) 

DSDFBP42. 23g (0. lOmol), k'7. ( 3 - 4 - 1 h* P + ->7x::i;W) ^^>25. 63g 

(0. 1 Omo 1) . SlTKi^K^'JC'i* 16. 59g (0. 12mol), DMS0255. 4 g43<fctX h;i'X> 2 

fiO. 8 3d l/g (DMSO) , :iSyX^^mm\t2 5 or:&.± (2 5 0*C*T©ji^-e*«^ttl) Tfeo;^:. 
[0 0 6 7] 

SiilCDFBP21. 82g(0. 1 0 m o 1 ) , ( 3 - ^ ^^l'- 4 - t H v7 x^;l/) > 2 5 . 6 3 g 

(0. 1 Omo 1 ) , •*KK:j!3U"^A 16. 59g(0. 12mol),DMS086. 9g, 'J:^'f-)V7± b7 

= H8 6. 9 g*3cfciy;h;i'X>i 9. 3 e^m^^itmtit«tmi tmmizvx. 7i?>j7U-ji/x-x;udrh>*t# 

U-7-40. 7g (JR*94?6) S^SWfCRfSiiKtt 1 5 5*CT«.ofc, #^nfc#'J 7U-;^X- 

5^;^^^ h >3t^*:J?'J V-CD®7CiteKtt0 . 6 5d l/g (>?;<^;UT1rhTS H) > ;^7;^te^Mft«2 1 7'CT-afe 
•oft, 
[0 0 6 8] 

±fE0D7'Dh>KS (X;^^J^>SE:^h'J'^A*) ^*-r^*^5i^'J-7-5. 7gSrDMS051. 3gfXiP^^«L 
, ;J?UV-jgft 1 0%(OS?gf<t'7X7.^»fc, S'JtC. ±tE©3}?'JT'J-;l'X-x;l'^rh>4^^7}?U-7-4. Ig^rv' 
h*3 6.. 6 gJCjOl^jg/gL. Jj^U "V-giS 1 0 %©S?g/.t'7X7.€:»fe. Cin^) 2a(D'7X7.^Ji 

^b, #U-v-jggi 0%o®ofc7x;;^S»fc, »e.nfc7xx^7.'>^— **-r*:/l/-HSrfflv»T;tf7;^» 

[0 0 6 9] 

yij-(DX)v^>mm'^m'r^y^)i2^^nrc. c:©:7^';i/A0^;i->32tfe«^««5 4 o g/mo k ®7K*tt3 

9%, 'r:r>e®fettO. 20S/cm, :^^y—)VmMBit4. 6/imo l/cm2 .m l nX-fer^fc. 
[0 0 7 0] 
(^JSiRJ3) 

3. 3* -X;p3j^x;Pt*7. (6 -i'PP'<>-fe:>7.;i/*:>m-:>-hU'i'A) 49. 13g (0. 10m ol). 4, 4 
' -ixt KP + ->f7xX;i/2 0. 48g(0. llmol), MT^^MtlUOA 16. 59g (0. 12inol) 
, v;*9^;i'7-ir h75 H 2 4 1 . 8 g*5j;Z/h;i/X>2 6. 9 g *fflVi;ttett^Jfi0il 1 tl^fillcLXSTCiteattO . 
17dl/g (>'^^;l/T-t h75 K) , ;i!/7;^<6^ffl««2 5 O-CiUi (2 5 0X:*T©Jl^X*^ffl) ©:^-'Jrf 

[0 0 7 1] 

^(3DSli&tllC^Sp-r-5t)COtLT, 4, 4' P D v?7xx;l/7.;i'*> 2 8 . 7 2 g (0. 1 Omo 1) , 4, 

4' -v^k HP*->tf7xX;H 6. 76g(0. 09inol), «S*^^:^J U A 1 6. 59g (0. 12mol 
) . >?;<5^;i'7-k h75 H 1 6 0. 2 g*5J;0th;PX> 1 7 . 8 gSrffl^^fcffittHififisj i i:|5|^»c8^rBlC0S]t£;S:fT 
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(17) 

ttSl. SOdl/g (v>^;U7-feh7= H) , ii^7.UW'mm2 2 9'C<DZfay^^m-^i^9 3. 3g (JR$9 

3%) ^mft, ti^. Rit^m(Dmmiti 5 3'c-^3t>^tz, 

[0 0 7 2] 

ibtltzy^ JVl^<D-i^>^^m^&lit4 9 5 g/mo \ , ®7K$«18%. 'f:t>eSK«0. 1 6 S/cm> 

JUSIjHtft 1 . 1 jtzmo 1 /cm2 . m i nT$>-3it. 
[0 0 7 3] 

^mmx's. Mstf, h;i'X>T«fcb^cij-?Ks§^{i^^ci^«^, ^um.nmm^m^tzyy7.a\z. dsdfbp 

14. 7 8g(0. 0 3 5mo 1) . tf;^ (3. 5 - 4 - t HD + >'7xr.;l') ;< 5' > (iJ^TTM- B P 
FtlDS-r) 8. 9 7 g (0. 0 3 5mo 1 ) *3.fcyt«7t<^i?* U A 6 . 0 5 g (0. 0 4 4mo 1 ) ^fflfFLfc. 
c:tilc>';<5";i'X;V*+vK (RTDMSOiBSf ) 9 0 g*3cty:h;i'X>3 8 g€rJ3D;i, ^^:tf7.4ai;«#bi^c 

*tf,, 1 3 5'c*-c3 o^i-*HtT#iabfc^. 1 2^FBm^£;*tfo;to siStth;wx>seTfcffv^, gm-r^TKB 

^m^l^Tzt^^O. 2 5 d 1 /g (DMSO) •Cfetjfc. 
[0 0 7 4] 

BulBSJCi^C, DFBP14. 18g(0. 06 5mol), TM-BPF 1 6. 66g(0. 065mol)vJi 
7K^S!:«7U'>A 11. 23g (0. OSlmol). DMS0113 gi3J;r^ h;i/X>4 Sg^mUah. S*:^7.$r 

m]^mwhtti)^ib. 1 3 5'c*-c3 o^^ii#^*HtT#aLfc^. 1 2mms.is^^n^^. Mth;i'X>?£e*LTi e 

0 x: T 6 ^ Fb^SJ© Srfr o 
[0 0 7 5] 

»&nfcifi!ifliJ&:Sl&i^SDMS07 2 g*3J;DfN-^5^;i'-2-lfDU h*> (fi^TNMP tUSf) lOOgTftf^b 
-^'-TiSaS^. *fflV^T7-feh>lCgftBL. ^tfl bfc^J^ U T-thyX'^^Lfz^k. 15 

0'C4i^iaffi«|bT:/o (;;^jl/3^>Ss±hU'i7A») S*Ts::^a5'i'^^a'&«^3 4. 4 5g mme8% 

) imtz, m^ntzzfay^^M'^i^omTcii&miti. 24di/g (nmp) . :ay7.m^mm\t2 1 o-c-q^^ 

fZo 

[0 0 7 6] 

# e)nfc:/D-/i7*a-&#:2. 00g*NMP10. O gtinflft^^L, 3l?UV-jSa!*?)l 7w t ^^©^XXSrfffc 

*c^T'4»$rB1*HtT#^a^^2 o o'cxAm^m^v. 5 o wm(DS^®o^c7-<;i^ASrf#fco m^ntzy ■< 

^ (vi) fatt©;^ffiT'5t?K1Sbfc^> ^M^Jl <i:ra«llCbT7U-©7.;l'3j^>^»**-r^7-(';l'A*t#fc. ^1© 
7W';i'AW'f^>3J;16SSa«7 1 0 g/mo 1 , K*^ttlO%. 'f:^->e^aEttO. 12S/cm, 
SiitttiO. 3 mo 1 /cm2 • m i nTfe-pife, 

[0 0 7 7] 

(«iS«»J5) 

SJCB#raS 1 6^rai:b;fc«J«IISS«»J4i|^illCbTDSDFBPi:TM-BPF<tO:tU=fV-*-&^bfe. Tjtt 
0. 5 8 d 1 /g-Q^-otz. 
[0 0 7 8] 

DFBPCDf^^^OtC, 4, 4' - vi7 D P xX;P7.;W7 > 1 8 . 67g (0. 0 6 5mo 1) . TM-BPF 
©f^t)0(C4. 4* -v't KD4^->lf:7xX;H 2. lOg (0. 0 6 5mol) SrdEfflb. ■flfett^JS^J4 <i:|S|«fC 
bTyP>yi7^tt^#:*a^L;t. iRa«42. 9g (iR*89%) , MTmrntl. 30dl/g (NMP) , 13 
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(18) 

[0 0 7 9] 

mmm4tmmzLx%^ntz-:fayi'^m^t!^2. og^NMPs. ogtDMsoo. bgcDm-^mnnzm^.m 

{C+-\';^ht> S^®®T^S*^^2 0 0rST4ll$rBl;5ntT#ia^2 0 0'CT4li#H«^b, iPSSOwmCD*^ 

'f:f>e2»SttO. ISS/cm, ;)t^/-;l/M)ai4tt0. 6 Atmo 1 /c m2 • m i nTfeoTt. 
[0 0 8 0] 
[^l«©^>|*] 
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(19) 



(51)lnt.C1.7 FI 7^--7D-H (#%) 

C08L 71:00 Y 

a2)%mm vrm 

I^^Stt^ JtmSii 5 8 0-3 2 =#fb^«^^ttF«3 

(72)fg?^# 

=P^mtt^r Ji(Uft?f 5 8 0 - 3 2 Htt^b^tt^^ttrt 
(72)5g|^# 3E# iE^ 

^^mtt^rftmsfi 5 8 0 - 3 2 

F^'— A(##) 4F071 AA51 AH15 FA05 FBOl FCOl 
4 J 005 MOO BAOO 

5H026 AA06 AA08 CX05 CX07 EE18 HHOO 



